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Genwal Coal Company
Crandall Canyon ttine

Flexible Pavernent Haul Road Deslgn
November 9, 1990

AASHTO Interin

as the design

4.0 TIAUL ROAD DESIGN

In accordance wtth reconmendaci.ons by Genwal, the haul road uas deslgned

as a flexible pavemenc stlucture with a 5-year design life. The

Guide for the Deslgn of Pavement SEructures (1972) was used

procedure .

fhe following assurnptlons were nade for the flexible pavement design:

The se:rriceability lndex of the road is 2.0 (recomrnended value
for highways wlth low traff ic volumes).  The sewlceabi l icy
lndex of a pavement is defined as the lowest, lndex thac will
be tolerated before resurfacing or reconstruct ion becomes
necessary. I'he factors used co calculate the senriceability
lndex lnclude the slope variance along the wheel paEh, the
depth of the wheel path ruc, the area of asphalc which has
cracked, and the axea of asphalt which has been patched
(Oglesby and Hlcks, 1982).  In conPari .son, a serr iceabi l t ty
index of 2.5 ls used for the lnterstate systen where high
velocity and high volurne traffic is expected.

The native soll classlfles as a good subgrade naterial and has
a mlninum Callfornia Bearing Ratio of 10t of standard ac 0.1-
lnch penetracion.

The enpty weighc of the cractor,/trailer vehicLes is 38,940 lbs
and the loaded weight Ls L29,000 lbs. Therefore, the payload
ls 90,060 lbs. The axle loadings are as Presenced ln Appendix
D (fron Genwal).

1,000,000 Eons of coal are hauLed from the nine annual ly
(Genwal).  Therefore, wich a payload of 90,060 lbs. 22,207
enpty and loaded rigs will drive the road annually (85 trucks
dai ly)

Load contributions through passenger cars and llght trucks are
neg l ig ib le .

The haul road design procedures and calculattons are presented in Appendix

B. Fron these calculat ions, reconmended combinat ions of pavenent and road base

thlcknesses for var lous Marshal l  Stabl l lcy values are Presented in Table 4-1.
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TABIJ 4-1

Recomrnended Pavement Thlcknesses for Varlous Marshall Stablllty Values
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Genwal Coal Conpany
Crandall Canyon Mine

(a) l{ininurn Marshall Stablllty Value which can be conslstently produced by the
asphalt  planc.

Marshal l  Scabl l l ty
Value of Pavenenc

(1b5)  t r l

Recornmended Pavemenc
Ttrickness
( lnches )

Reconnended Road
Base Ttrlckness (Tocal)

( lnches)

1200 6 .5 8.0

1500 6 .0 7 .0

1800 5 .5 7.0

21 00 5 .0 7 .0

2400 4 .5 8 .0
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November 9, 1990

The Marshall Scablllty ls a laboratory tesc conducEed on che asphalc to

determine the f lexural  screngch. l {arshal l  stabt l l ty values general ly range

beEween 1000 pounds for parking lots to rnore Ehan 2500 pounds for good interstaEe

pavemencs. Selectlon of the design Marshall Scablllty should be based on che

ninirnum value which can be consl.stently achieved by the asphalt producer. The

road should be constructed of planc nix asphalt rather than road nix to achieve

a hlgher MarshalL scabillty and, consequently, a lesser Pavenenc thtckness.

Accordlng to Table 4-L, 7 to 8 inches of road base (cocal) are required co

preclude failure of the subgrade soll. Aceording to Genwal, approximately 8

lnches of road base have currently been placed along the haul road and compacced

with repeated passes of haul trucks. lAerefore, addltional road base ls noc

required for structural purposes. Addltlonal road base should be placed and

conpacced, however, co even che roadbed prlor to placing the asphaltlc surface.

rl 4-3
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5.0 CONCLUSTONS AND RECO}IUENDATTONS

Ttris report represencs an expression of opinions and reconnendatlons based

on field observattons, laboracory analyses, and professional JudgenenE. IE ts

recomnended chac a geotechnical or geological engineer be on site durlng

consEruccion of che haul road to allow adequate field decisions co be nade

regarding local condtEions.

In aceordance wlth reconnendatlons by Genwal, the haul road was deslgned as

a flexible pavement structure with a S-year deslgn 1ife. Ttre AASHTO Interin

Guide for the Design of Pavement Structures (1972) nas used as the design

procedure. Actual condltions which signlflcantly deviaEe from the assumptlons

llsded in Sectlon 4.0 nay render the deslgn lnadequate and ln need of revlsion.

Recornmended conbinatlons of pavenent and road base thlcknesses for varl'ous

Marshall Stabllity values were provided ln Table 4-1. Ttre road should be

constructed of plant uix asphalt rather than road nix. Selectlon of the Marshall

Stability value should be based on the nininurn value vhlch the asphalt Planc can

consistently produce. The pavenent should be placed and conPacted in accordance

wich standard construction practices

For structural purposes, lC ls not necessary to place additlonal road base

along the haul road lf the noninal thlckness of the existlng road base is

approxinately 8 lnches. However, it nay be necessary Co place addltional road

base co even the roadbed prior to placing the asphalClc surface.

Road base naterlal should have a nlnlnun CBR value of 48t of standard at

O.l-lnch penerratlon and should conform Eo the AASHTO A-1 soll requlrenents.

Road base should be conpacted to a mininum of 96t of the nodlfled Proctor denslcy

(f32.8 pcf ac 6.9t noisture from Table 3-1).  A11 mater lals larger than 2 lnches

in dlarneter should be removed fron the base course naterlal to ProDoce trore

I
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I

5-1



Flexible Pavemenc

t'
r

Haul Road Design
November 9, 1990

Genwal Coal Company
Crandall Canyon l. l ine

effecEtve conpact lon

shear fai lure of che

and to avold stress

asphalclc pavement.

concentraElons which can cause 10ca1



Genwal Coal Company
Crandall Canyon l' l ine

Flexlble Pavemenc

r

Haul Road Design
November 9, 1990

6.0 REFERENCES
' :

AASHTO. L972. Interin Guide for Design of Pavement SEructures. NCHRP Reporc

1 2 8 .

Davis and Doel l ing. L977. Coal Dri l l ing at Trai l  Mountain, North Horn Mountain,

and Johns Peak Areas, li lasatch Plateau. Utah Geological and Mineral Sunrey

Bul lecin 112. Salc Lake CiEY, Utah.

EarchFax Englneering, Inc. 1990. Storage Pad Slope Scabt l l ty Analysis at the

Cranaal l  Canyon Mine, Emery CounEy, Utah. Project rePorc prepared for

Genwal Coal Cornpany, Huncington, Ucah.

gglesby, C.H.,  and R.G. Hlcks. L982. Hlghway Engineering. John Wiley & Sons'

New York, New York.

Utah Departmenc of Transporcacion. L979. SCace of UCah Standard Speclf icat ions

for Road and Bridgl  Co1"crrrcgion. Utah Department of Transportat ion, SalE

Lake City,  Utah.

fl


